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(54) Head stack assembly, and support method thereof 

(57) A hard disk drive is made small in size, large in 
storage capacity and high in data reading/writing speed. 
Two actuator blocks (3) are fixed to a sleeve 16A of a 
first pivot and a sleeve (16B) of a second pivot, respec- 
tively. Position of magnetic heads to be accessed to dif- 
ferent magnetic disks are controlled Independently by 
the actuator block 3 basts. Therefore, it is possible to 
distribute the reading/writing processing to the plurality 
of magnetic disks and perfomri these processing in par- 
allel, to thereby increase the data reading/writing speed 
while increasing the storage capacity. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Reld of the Invention 

[0001 ] The present inventio n relates to a head stack 
assembly (hereafter refen-ed to as "HSA"), that supports 
a magnetic head which accesses a magnetic disk within 
a magnetic storage device for computers such as a hard 
disk drive. 

2. Description of the Related Art 

[0002] Recent rapid progress of miniaturizing per- 
sonal computers requires rapid development of more 
miniaturized hard disk drives, etc which is used as 
magnetic storage devices for computers. As the 
processing speed of personal computers is being made 
higher and higher ever, the required storage capacity of 
the magnetic storage devices is being increased day by 
day. 

[0003] To promote the miniaturization of the hard 
disk drive, the magnetic disk per se is being decreased 
in diameter remarkably. In fact, the diameter of the mag- 
netic disk has been changed from 5 inches through 3.5 
inches, 2.5 inches, 1 .8 inches to 1 inch. The decrease in 
disk diameter, however, makes it more difficult to 
increase the storage capacity per one magnetic disk, 
and accordingly, there arises a need of using a plurality 
of magnetic disks. 

[0004] Rg. 4 schematically shows an internal struc- 
ture of a hard disk drive. A plurality of magnetic disks D 
are arranged with constant clearances on and along a 
rotational axis C^, and rotationally driven integrally by a 
spindle motor not illustrated. Data read/write of the 
magnetic disks D are carried out by a head stack 
assembly (HSA) 1 . The HSA 1 is provided with a plural- 
ity of head suspensions 2 having leading end portions 
supporting magnetic heads (not shown) thereon. An 
actuator block 3 is formed by multi-staged suspension 
supporting portions 3a for supporting the respective 
head suspensions 2, and rotatably supported by a pivot 
assembly 4. 

[0005] The pivot assembly 4 is arranged on a rota- 
tional axis C2 parallel to the rotational axis C^, and a 
shaft 5 is passed through a central portion thereof. The 
pivot assembly 4 further includes a sleeve 6 supported 
through a bearing onto the shaft 5. Since the actuator 
block 3 is fixed with respect to the sleeve 6, the respec- 
tive head suspensions 2 are made integrally pivotable 
about the rotational axis C2. 

[0006] Although not illustrated, a coil Is provided in 
an end portion 3b located opposite from the head sus- 
pensions 2 with respect to the rotational axis C2, and 
magnets are disposed in such a manner that the coil is 
interposed between the magnets to form a so-called 
voice coil motor. With the exdtation of the voice coil 



motor, the HSA 1 is pivoted or swung about the rota- 
tional axis C2 to move the magnetic head to a desired 
position on the magnetic disk D. 
[0007] Since the hard disk drive faces the contradic- 

5 tory demands, i.e. the decreased size and the increased 
storage capacity as discussed above, the hard disk 
drive is required to have a multi-staged arrangement of 
the magnetic disks D. That is, three to ten magnetic 
disks D are stacked as required, and the suspension 

10 supporting portions 3a of the actuator block 3 are multi- 
staged more correspondingly to support a (arger 
number of the head suspensions 2 (and the magnetic 
heads). 

[0008] The multi-stage anangement of the mag- 
15 netic disks D however causes the following new prob- 
lem. That is, although the storage capacity can be 
increased in association with the multi-stage arrange- 
ment of the magnetic disks D, the data read/write 
speed, which is one of the requirements for the hard 
20 disk drive, can not be increased correspondingly to the 
increased storage capacity. This is because the head 
suspensions 2 are all pivoted integrally, and thus the 
magnetic heads supported by the respective head sus- 
pensions 2 are all moved integrally on the disks D, that 
25 is, the reading/writing cannot be performed to each of 
the plurality of magnetic disks in parallel or concurrently. 

SUMMARY OF THF INVENTION 

30 [0009] The present invention has been made in 
order to solve the above-mentioned problem, and an 
object thereof is to realize a magnetic storage device for 
computers such as a hard disk drive, to meet all the 
requirements, i.e. miniaturization in size, the increased 

35 capacity, and the increased data reading/Writing speed, 
thereby enhancing more performance of the magnetic 
storage device for computers. 
[0010] To achieve the above-noted object, a head 
stack assembly according to a first aspect of the present 

40 invention is ananged to have a pivot assembly provided 
with a plurality of pivots that support a plurality of actua- 
tor blocks supporting head suspensions so as to be 
independently rotatable while being ananged such that 
rotational axes thereof are made in series. 

45 [0011] With this arrangement, the plurality of actua- 
tor blocks supporting the head suspensions are rotated 
one by one using the plurality of pivots, making it possi- 
ble to independently control a position of the magnetb 
heads for access to different magnefic disks. 

50 [0012] The head stack assembly according to a 
second aspect of the present invention is arranged such 
that the plurality of pivots are rotatably supported to a 
common shaft. Therefore, the shaft, the plurality of pivot 
assemblies pivotally-supported to the shaft, the actuator 

55 blocks pivotally-supported to the respective pivot 
assemblies, and the suspension heads supported to the 
respective actuator blocks can be formed as a module. 
[0013] The head stack assembly according to a 
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third aspect of the present invention is ananged such 
that the sleeves are supported through bearings to the 
shaft, and a spacer is disposed between two adjacent 
sleeves. With this arrangement, a setting clearance 
between the actuator blocks fixed to the respective 5 
sleeves is held properly, and a desired pre-load is 
applied to the bearings located inside the pivot assem- 
bly, 

[0014] To achieve the above-noted object, a sup- 
porting method of a head stack assembly according to a 10 
fourth aspect of the present invention is ananged such 
that a plurality of actuator blocks supporting head sus- 
pensions are supported so as to be independently rotat- 
able, while being an-anged such that rotational axes 
thereof are made in series. With this arrangement, posi- is 
tion of the magnetic heads to be accessed to different 
magnetic disks is controlled independently by the actu- 
ator-block-basis. 

BRIEF DESCRIPTION OF THE DRAWINGS 20 

[0015] In the accompanying drawings: 

Fig. 1 is a perspective view showing a major part of 
a head stack assembly according to an embodi- 25 
ment of the present invention; 
Fig. 2 is a sectional view showing a pivot assembly 
of the head stack assembly shown in Rg. 1 ; 
Fig. 3 is a sectional view showing a modified exam- 
ple of the pivot assembly shown in Fig. 2; and 30 
Fig. 4 is a perspective view schematically showing 
an internal structure of a conventional hard disk 
drive. 

DETAILED DESCRIPTION OF THE PREFERRED 35 
EMBODIMENTS 

[0016] Hereafter, an embodiment of the present 
invention will be described with reference to the accom- 
panying drawings. In the description, portions the same 4o 
as or corresponding to portions described with refer- 
ence to the related art are denoted by the same refer- 
ence numerals, and thus detailed description therefor is 
omitted here. 

[0017] Rg. 1 shows a major part of a head stack 45 
assembly (HSA) 1 1 according to an embodiment of the 
present invention. Fig. 2 is a sectional view showing a 
pivot assembly 14 of the HSA 11. The pivot assembly 
14 includes a first pivot P^, which has a sleeve 1 6A sup- 
ported through bearings 17 onto a shaft 15, a second so 
pivot P2, which has a sleeve 168 supported through 
bearings 17 onto the shaft 15, and a spacer 18 inter- 
posed between the sleeves 1 6A and 1 6B. The bearing 
17 is preferably in the form of a radial ball bearing. The 
spacer 1 8 is brought into contact with inner race mem- 55 
ber (not shown) of the bearings 17 to properly keep a 
setting clearance between the first and second pivots 
Pi and P2. 



[0018] The lower bearing 1 7 in the second pivot P2 
in Fig. 2 is brought into contact with a flange portion 15a 
formed on the shaft 15. This makes it possible to apply 
desired pre-loads onto the respective bearings 17 by 
applying an axial load onto an inner race member (not 
shown) of the upper bearing 17 in the first pivot P^ in 
Rg. 2. The shaft 15 is fbnmed as a hollow shaft, and 
female threads 15b are formed on both ends thereof to 
ease the fixing of the shaft 15. The portion designated 
by reference numeral 19 is a hub cap provided for the 
purpose of preventing particles from entering into the 
interior of the pivot assembly 14, and preventing dusts 
from being discharged outside the pivot assembly 14. 
[0019] As shown in Fig. 1, actuator blocks 3 are 
respectively fixed to the sleeves 1 6A and 1 6B of the first 
and second pivots Pi and Pg so that the actuator blocks 
3 are independently rotatable, while being arranged 
such that the rotational axes thereof are arranged in 
series. 

[0020] The embodiment of the present invention 
thus constructed provides the following effects: Rrst of 
all, since the two actuator blocks 3 are supported such 
that one is independently rotatable to the other, the 
position of the magnetic heads to be accessed to differ- 
ent magnetic disks can be controlled independently by 
the actuator block 3 basis. Therefore, it is possible to 
distribute the readingAvriting processing to the plural 
magnetic disks and perform these processing in paral- 
lel, to thereby increase the data reading/Writing speed 
while increasing the storage capacity. If two actuator 
blocks 3 are provided as in the embodiment of the 
present invention, the data reading/Writing speed 
becomes roughly as twice as fast in comparison to the 
conventional art in whu^h all of the magnetic heads are 
supported by a single actuator block. 
[0021] Since the first and second pivots P^ and 
are supported rotatably onto the common shaft 15, the 
shaft 15, the pivot assembly 14, the actuator blocks 3 
rotatably supported to the pivot assembly 14, and head 
suspensions 2 supported to the respective actuator 
blocks 3 can be formed as a module. Accordingly, even 
if the number of magnetic heads, the head suspensions 
2, etc, are increased in association with the increase in 
number of multiple-stages of the magnetic disks D, 
there arises no inconvenience in handling during 
assembly 

[0022] As to the shaft 15, two independent shafts 
respectively for the first and second pivots P^ and P2 
arranged in series may be employed, in order to allow 
the two actuator blocks 3 to be rotated independently in 
a state that their rotational axes are arranged in series. 
The use of the independent shafts makes it easier to 
change the setting clearance between the first and sec- 
ond pivots P^ and P2, and accordingly the shaft 
an^ngement or structure is preferably selected depend- 
ing on the internal structure of the hard disk drive or the 
like. 

[0023] Further, the provision of the spacer between 
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the sleeves 16A and 16B supported through the bear- 
ings 17 onto the shaft 15 properly holds the setting 
clearance between the actuator blocks 3 fixed to the 
respective sleeves 16A and 16B, and enables the appli- 
cation of desired pre-loads to the bearings located 5 
inside the pivot assembly 14. This makes it possible to 
provide HSA 1 1 with high operational accuracy. 
[0024] The above description is directed to an 
example in which the pivot assembly 14 has two pivots 
Pi and P2. As shown In Fig. 3, first, second and third 10 
pivots Pi , P2 and P3 may be provided such that the third 
pivot P3 has a sleeve 16C supported through the bear- 
ings 1 7 onto the shaft 1 5, and another spacer 1 8 is dis- 
posed between the sleeves 1 6B and 1 6C. That is, the 
invention can freely cope with the multiple-staged mag- 15 
netic disks D. On an account of practical use, the pivot 
assembly 14 in which five pivots are stacked can be 
constructed. 

[0025] The above description is directed to an 
example in which the actuator block 3 is constructed to 20 
have multiple-staged suspension support portions 3a 
(Fig. 4) for supporting the head suspensions 2. The 
actuator block 3 may have a single suspension support 
portion 3a. In this case, by making the axial thickness of 
each actuator block 3 thin, the respective head suspen- 25 
sions 2 can be pivoted independently while the entire 
length of the pivot assembly 14 can be made substan- 
tially equal to the conventional pivot assembly 4 shown 
in Rg. 4. 

[0026] Since the present invention is constructed as 30 
mentioned above, the following effects can be obtained. 
First of allp according to a first aspect of the present 
invention, it is possible to realize a magnetic storage 
device for computers such as a hard disk drive, to meet 
all the requirements, i.e. miniaturization in size, the 3S 
increased capacity, and the increased data reading/writ- 
ing speed. Therefore, it is possible to enhance the per- 
formance of the magnetic storage device for computers. 
[0027] According to a second aspect of the present 
invention, even if the number of magnetic heads, the 40 
head suspensions, etc, are increased in association 
with the increase in the number of multiple-stages of the 
magnetic disks, the reading speed can be made faster, 
and there arises no Inconvenience in handling during 
assembly. 45 
[0028] According to a third aspect of the present 
Invention, it is possible to provide a head stack assem- 
bly with high operational accuracy. 
[0029] According to a fourth aspect of the present 
invention as well, it is possible to realize a magnetic so 
storage device for computers such as a hard disk drive, 
to meet all the requirements, i.e. miniaturization in size, 
the increased capacity, and the increased data read- 
ing/writing speed. Therefore, it is possible to enhance 
the peribrmance of the magnetk: storage device for ss 
computers. 
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Claims 

1. A head stack assembly comprising a pivot assem- 
bly provided with a plurality of pivots that support a 
plurality of actuator blocks supporting head suspen- 
sions so as to be Independently rotatable, while 
being arranged so that rotational axes thereof are 
made In series. 

2. The head stack assembly as claimed in claim 1, 
wherein the plurality of pivots are axially supported 
to a common shaft. 

3. The head stack assembly as claimed in claim 2, fur- 
ther comprising the sleeves supported through 
bearings to the shaft, and a spacer disposed 
between the adjacent sleeves. 

4. A supporting method of a head stack assembly, 
wherein a plurality of actuator blocks supporting 
head suspensions are supported so as to be inde- 
pendently rotatable while being annanged such that 
rotational axes thereof are made in series. 
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